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Cyclooctatetraenyllithium  (i)  bee  been  converted  to  bicyclooctate- 
traenyl  (il)  by  coupling  In  the  presence  of  cobaltoua  chloride,  end.  to  cyclo- 
octetetreenyl  phenyl  ketone  (III)  by  reaction  with  benionltrlle  followed  by 
hydrolysis  of  the  interned late  lalne.  The  ketone  HI  was  characterised  by  forne- 
tlon  of  a 1:1  ccaples  with  silver  nitrate,  a 2,b-dlnltrophenylhydrasone,  and  by 
hydrogenation  to  bensylcyclooctane  and  to  1-cyclooctenyl  phenyl  ketone.  Reduction 
of  HI  with  lithiun  aluninun  hydride  formed  cyclooctatetraenylphenylcaxblnol  (v). 
On^reactlon  with  phenyl  as  gne  s lun  br aside,  the  ketone  HI  underwent  ring  opening 
and  yielded  the  acyclic  ketone,  l,9*dipheaylaoaa-2,h,6,8-tetrMn-l-one  (VI ) (20^), 
identical  with  a sanple  prepared  from  7 -phenylhepta -2 , % , 6 -t r ienal  and  acetophenone. 


Further  Investigation  of  cyclooctatetreenylllthlua  (I),  prepared  by 

- I*1 2 

halogen-natal  Interchange  froa  braaocyclooctatetraene  and  n-butyllithiua, 


(1)  A.  C.  Cope  and  M.  Burg,  This  Journal.  Jkj  168  (1992). 

(2)  A.  C.  Cope,  M.  Burg  and  8.  V.  Fenton,  Ibid.,  ]k,  179  (1992). 
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showed  the  presence  u t by  product  in  its  preparation  of  a yellcw,  crystalline 
hydrocarbon  that  proved  to  be  bicyclooctatetraenyl  (il) . By  adding  a catalytic 
amount  of  cobaltous  chloride  to  an  ether  solution  of  I,  a 24#  yield  of  II  was 
obtained.  In  a reaction  analogous  to  the  coupling  of  phenyllithlum  or  4-butyl - 
lltblum  In  the  presence  of  cobaltous  chloride.^ 

(5)  M.  S.  Kharasch,  D.  V.  Lewis  and  W.  B.  Beynolds,  lb Id., J>5.  498  (1943). 

W 

The  structure  of  II  was  established  by  quantitative  hydrogenation  to  bicyclooctyl, 

4 

which  was  identified  by  comparison  with  a sample  prepared  by  a different  method. 


I,  R - Li 
III,  R - C0CeH5 
V,  R - CH(OH)C«H5 


The  reaction  of  the  lithium  compound  I with  bensonltrile  at  -70* 
formed  an  unstable  lmlne  that  yielded  cyclooctatetraenyl  phenyl  ketone  (III) 
on  hydrolysis  (37#  yield  overall  from  bromocyclooctatetraens).  The  ketone  III 
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wi  Isolated  by  distillation  as  an  orange  liquid  that  solidified  and  melted  at 
38-39'?*  after  recrystallisation.  It  formed  a crystalline  1:1  complex  with 
silver  nitrate,  from  which  the  ketone  could  be  regenerated,  and  a red  2,k-dinitro- 
phenylhydrasone . Quantitative  hydrogenation  of  the  ketone  III  In  the  presence 
of  10$  palladium  on  Norit  resulted  In  absorption  of  six  molar  equivalents  of 
hydrogen  and  formed  bensylcyclooctane.  Hydrogenation  of  III  in  the  presence  of 
1$  palladium  on  calcium  carbonate  yielded  1-cyclooctenyl  phenyl  ketone  (iv), 
which  was  Identified  by  comparison  (through  the  2,4-dinitrophenylhydrasone)  with 

n 2 

a sample  prepared  from  1-cyclooctenylllthlum  and  bensonltrlle . Reduction  of 

the  ketone  IH  with  lithium  aluminum  hydride  yielded  cyclooetatetraenylphenyl- 

band.3  at  2.78 

carblnol  (V)  (89$),  which  was  characterised  by  Its  Infrared  spectrum  and  2.93/0 
and  by  quantitative  reduction  In  the  presence  of  palladium  on  Norit  with  the 
absorption  of  five  molar  equivalents  of  hydrogen,  forming  bensylcyclooctane. 

| - C0C«H5 

u 

IV 

Since  III  Is  a conjugated  unsaturated  ketone,  It  could  react 
vith  a Grlgnard  reagent  either  by  addition  to  the  carbonyl  group  to  form  a 
tertiary  alcohol,  or  by  addition  to  the  conjugated  system,  forming  a ketone. 

The  reaction  of  III  with  phenylmagnesium  brcad.de  formed  a mixture,  from  which  a 
yellow  crystalline  ketone  CaiHmO  (VI ) was  isolated  In  20$  yield.  Although 
VI  was  expected  to  be  a phenylcyclooctatrlenyl  phenyl  ketone  from  Its  analysis 
and  method  of  preparation,  quantitative  hydrogenation  In  the  presence  of  1$ 
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palladium  on  calcium  carbonate  resulted  In  absorption  of  four  molar  equivalents 

of  hydrogen,  and  yielded  a saturated  liquid  ketone  (VII).  This  result  excluded 

the  possibility  that  VI  could  be  a cyclooctatriene  derivative.  It  also  furnished 

m 5 

evidence  arguing  against  a cyclooctatetraene  structure  for  VI,  because 

(5)  A phenylcyclooctatetraenyl  phenyl  ketone  might  be  formed  from 
the  addition  product  of  III  and  phenylmagneslum  bromide  bg  loss 
of  the  elements  of  magnesium  bromohydrlde,  as  phenylcyclooctatetraene 
is  formed  from  cyclo5ctatetraene  and  phenyllithium;  see  A.  C.  Cope 
and  M.  R.  Kinter,  This  Journal,  73,  3*2fc  (1951). 

most  cycloSetatetraene  derivatives  (including  the  ketone  III)  absorb  three  molar 

II 

equivalents  of  hydrogen  under  these  conditions  and  yield  substituted  cyclooctenea. 
Further  evide:ace  against  the  formulation  of  VI  as  a cyclooctatetraene  derivative 
vas  obtained  by  synthesis  of  one  of  the  stereoisomers  of  2-phenylcyclooctyl 
phenyl  ketone  (VIII ) from  1-cyclooctenyl  phenyl  ketone  (iv)  and  phenylmagneslum 
bromide*  VIII  had  entirely  different  properties  from  the  saturated  ketone  VII 
obtained  from  VI  by  hydrogenation. 


C6H5(CH2)eC0CeH5 

VII 


The  ultraviolet  absorption  spectrum  of  VI  (Fig.  l)  provided  the 
essential  information  indicating  its  structure,  for  the  principal  absorption 
band  occurred  at  a rave  length  ( Tv.  *K>1  myu,  £ 5^,000),  indicating  the  presence 
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of  a lone  conjugated  system.  On  this  basis  It  appeared  probable  that  VI  vas 
l,9-diphenylnona-2,4,6,8-tetr*en-l-one,  formed  by  ring  opening  of  the  enolate 
(IX)  produced  by  1,4 -add  It  Ion  of  phenylaagnealum  bromide  to  the  ketone  HI. 

6 

This  supposition  vas  supported  by  the  fact  that  the  melting  point  reported 
(6)  f.  Straus,  Ann.,  393,  313  (1912). 

for  l,9-dlpbenylnooa-2,4,6,8-tetraen-l-one  vas  Identical  vlth  that  found  for  VI. 

/■■■  ‘\  CMgBr 

/ )z=.c-c8h5 

LJ— 

IX 


The  structure  of  VI  vas  confirmed  by  synthesis  of  an  authentic  sample  by  con- 

*r 

deaaatlon  of  7-phenylhspta -2,4,6 -trienal  vlth  acetophenone.  The  authentic 

(7)  M.  Korach  and  W.  Bergmann,  J.  Or g.  Chea. , 14,  118  (1949), 

C*Hb(CH-CH)3CHO  CHaCOCaH,  Na0E  v C«H,(CH-CH)ACOCaIi, 

* VI 

sample  of  VI  vas  shewn  to  be  Identical  vlth  VI  obtained  from  III  and  phenyl - 
magnesium  bromide  by  comparison  of  melting  points  and  mixed  melting  points  of 
the  ketone  samples  and  their  2,4-dlnitrophenylhydraeones,  and  by  comparison  of 
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tbe  ultraviolet  and  lnfrarad  spectra  of  VI  from  the  two  sources.  The  saturated 
ketone  obtained  by  hydrogenation  of  VI  accordingly  Is  l,9-dlphenylnonan~9-one 
(VII ) . If  the  double  bonds  In  VI  are  all  traps,  as  Is  probable  from  the  method 
of  synthesis  of  the  authentic  sample,  the  conversion  of  III  to  VI  Involves  re- 
arrangement of  els  to  trans  ethylenlc  linkages  If  III  has  a boat  (els)  configura- 
tion. 

The  formation  of  VI  from  the  ketone  in  and  phenylmagneslum  bromide 
Is  the  first  case  In  which  a reaction  of  a cyclooctatetraene  derivative  has  been 
observed  to  result  In  ring  opening  vlth  the  formation  of  an  acyclic  tetraene. 

The  driving  force  for  the  unusual  carbon-carbon  cleavage  that  occurs  may  result 
from  the  stability  of  the  conjugated  system  of  VI  compared  to  the  enolate  IX, 
and  the  degree  to  vhlch  IX  Is  strained  by  the  stereochemical  requirements  of 
the  structure. 

Study  of  ring  opening  reactions  of  cyclooctatetraene  derivatives 

of 

Is  being  continued,  as  is  the  use/cyclooctatetraenylllthlum  for  the  synthesis  of 
substituted  cyclooetatetraenes. 

8 

Experimental 


(8)  Melting  points  are  corrected  and  boiling  points  are  uncorrected. 

We  are  Indebted  to  Dr.  S.  M.  Nagy  and  his  associates  for  analyses. 
4af reredspectrawere  determined  with  a Bair*  Double  Deem  I af ears  A 
Recording-Spectrometer,  Model  B,--fitte4  vlth  a sodium  ehleeide 


Ultraviolet  spectra  mere  determined  vlth  a Cary  Ultraviolet 
Recording  Spectrophotometer,  Model  11  MS.  All  reactions  Involving 
organ oastalllc  compounds  were  carried  out  under  an  atmosphere  of 
dry  nitrogen. 
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n 

Blcyclooctatstraenyl  (II).  - To  a solution  containing  0.038  no  Is 
0 

of  n-butyllithiu*  in  90  ml.  of  dry  sthsr  was  added  7.00  g.  (0.038  mole)  of 

(9)  H.  Gilman,  J.  A.  Baal,  C.  G.  Brannan,  M.  V.  Bullock,  0.  8.  Dunn 
and  L.  S.  Millar,  This  journal.  71,  1499  (19*9). 

* 1 , 

broBocyclooctatatraana  in  13  ml . of  sthsr  at  -63*.  After  stirring  for  1 hour 
at  -70*,  0.25  g.  (5  aola  i)  of  anhydrous  cobalt cus  chloride  was  addad,  the  cool- 
ing bath  was  removed,  and  the  mixture  vas  stirred  at  room  temperature  for  4o 
hours.  It  was  than  poured  onto  ice,  and  the  ether  layer,  after  washing  with 
3^  hydrochloric  acid  and  jjL  sodium  bicarbonate,  was  dried  over  sodium  sulfate 
and  concentrated.  On  cooling,  0.60  g.  of  bicyclooctatetraenyl  (II ) was  obtained 
as  a yellow  solid.  Short -path  distillation  of  the  residual  liquid  at  100* 

(0.1  ma.)  yielded  an  additional  0.35  8*  of  II  and  0.88  g.  of  an  unidentified 
25 

orange  oil,  1.5388.  The  two  crops  of  crude  II  (0.93  g.,  24^1)  were  combined 
and  recry stellited  from  ether  as  shining  yellow  plates  m.p.  125.4-126.5*. 

Anal.  Calcd.  for  CieH14:  C,  93.15)  H,  6.84.  Pound:  C,  92.87) 

H,  7.0C. 

Hydrogenation  of  122  mg.  of  II  in  10  ml.  of  glacial  acetic  acid  in 
the  presence  of  100  mg.  of  prereduced  platinum  oxide  catalyst  resulted  in  the 
absorption  of  104£  of  8 molar  equivalents  of  hydrogen.  After  separation  of 
the  catalyst,  the  acetic  acid  was  neutralised  with  15)1  sodium  hydroxide  solution, 
and  the  mixture  was  extracted  with  pentane.  The  extracts  were  dried  over  sodium 
sulfate  and  the  pentane  vas  removed.  Short -path  distillation  of  the  residue 

m 23 

yielded  88  mg.  (6t£)  of  blcyclooctyl  as  a colorless  oil,  qp  1.5008,  m.p. 

4 

10-11* . A mixed  m.p.  with  a sample  prepared  by  a different  method  which  had 
25 

^ . 1.4998  was  not  depressed,  and  the  Infrared  spectra  of  the  two  samples  were 


identical. 
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Cyclooctatetraenyl  Phenyl  Ketone  (III).  - To  a stirred  solution 
of  n-butyllithium  prepared  from  15.1  g.  of  n -butyl  bromide  and  I.55  g.  of  lithium 
vlre  In  110  ml.  of  dry  ether,  and  cooled  to  -70*  In  a Dry  Ice -trichloroethylene 

1 " 1 

bath,  vas  added  14.2  g.  of  bromocyclooctatetraene  in  15  ml.  of  dry  ether 

over  a period  of  15  minutes.  The  red  mixture  vas  stirred  for  1 hour  at  -70°, 

and  then  7-95  g.  of  benzonitrile  In  15  ml.  of  ether  vas  added  over  a period 

of  20  minutes,  at  a temperature  below  -65°.  The  cooling  bath  vas  removed 

and  when  the  temperature  reached  0-20”  the  mixture  vas  poured  onto  Ice.  The 

aqueous  phase  vas  extracted  with  tvo  15-ml.  portions  of  ether,  and  the 

ketlmlne  vas  extracted  rapidly  from  the  combined  ether  solutions  vlth  tvo 

50-ml.  and  five  50-ml.  portions  of  5^  hydrochloric  acid  without  attempting 

careful  phase  separation.  The  acid  extract  vas  heated  on  a steam  bath  for 

55  minutes,  cooled,  and  extracted  vlth  ether.  After  drying  over  magnesium 

sulfate,  the  ether  extract  vas  concentrated  and  distilled  through  a semi -micro 
10 

column.  The  distillation  separated  5.62  g.  of  a lov-bolling  fraction  con- 

(10)  C.  V.  Gould,  Jr.,  G.  Holtman  and  C.  Niemann,  Anal.  Chem. ,20,  561 
(1948).  

sisting  of  vale r ophe none  (from  the  reaction  of  n-butylllthium  vlth  benxonltrlle ) 
from  9.15  g.  (57^)  of  cyclooctatetraenyl  phenyl  ketone  (III),  an  orange  oil,  b.p. 

pgr 

96*  (0.06  mm.),  np  1.5950-1.5980,  which  eventually  partially  crystallised. 

It  vas  recrystalliaed  from  petroleum  ether  and  then  melted  at  58.0-59-5°. 

Anal.  Calcd.  for  Ci8Hi#0:  C,  86.48;  H,  5.81.  Found: 

C,  86.51;  h,  6.04. 

Hydrogenation  of  145  mg.  of  in  in  7 ml.  of  95^  ethanol  in  the 
presence  of  150  mg.  of  10 f palladium  on  Norit  resulted  in  the  absorption  of 
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99 i of  6 molar  equivalents  of  hydrogen.  Short -path  distillation  at  0.1  an.  of 
the  residue  left  after  separation  of  the  catalyst  and  removal  of  the  solvent 

II  Oc 

yielded  57  mg.  of  bensylcyclooctane,  n^  1.5251,  the  Infrared  spectrum 

U 25 

of  which  was  Identical  with  that  of  an  authentic  sample  which  had  1.5244. 

(11)  A.  C.  Cope  and  J.  E.  Krueger,  to  be  published. 

The  ketone  in  (215  me.)  also  was  hydrogenated  In  15  ml.  of  dry 
benzene  in  the  presence  of  200  mg.  of  1^  palladium  on  calcium  carbonate.  The 
reaction  was  Interrupted  after  5 molar  equivalents  of  hydrogen  had  been 
absorbed,  and  the  catalyst  and  solvent  were  removed.  Comparison  of  the  Infra- 
red  spectrum  of  the  pale  yellow  oil  (145  mg.,  n^  1.5548)  obtained  by  short- 
path  distillation  of  the  residue  with  that  of  an  authentic  sample  of  1-cyclo- 
octenyl  phenyl  ketone  (IV)  indicated  that  the  reduction  product  was  slightly 
impure  IV. 

The  Impure  product  was  dissolved  In  ethanol  and  treated  vlth  2,4- 
12 

dlnltrophenylhydraslne  reagent.  Since  the  crude  derivative  would  not 

(12)  R.  L.  Shrlner  and  R.  C.  Fuson,  "The  Systematic  Identification 
of  Organic  Compounds",  John  Vlley  and  Sons,  Inc.,  New  York, 

H.  Y.,  1948,  p.  171. 

solidify,  the  mixture  was  diluted  with  water  and  extracted  with  ether.  The 
ether  solution  was  dried  over  magnesium  sulfate  and  the  ether  was  removed. 

The  residue  (8o  mg.)  was  dissolved  In  1:1  benaens-llgroln  and  chromatographed 
on  a 22  x 2 -cm.  column  of  1:1  silicic  acid-Supercel  which  had  been  washed  with 
ether  followed  by  llgroln.  Development  of  the  chromatogram  with  50  ml.  of  1:1 
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beniene-ligroin  gave  a broad  orange  lover  band  and  two  faint  yellow  Wxu.  i'ti« 
material  obtained  by  elution  of  the  lover  band  vith  ether  was  recry*  tall  Lieu 
tvlce  from  ethanol -ethyl  acetate  ( Including  treatment  vlth  Darco)  and  yielded 
the  2,4 -dlnitrophenylhydraxone  of  1-cyclooctenyl  phenyl  ketone  (IV),  m.p. 

159-l6l*/  end  mixed  m.p.  with  an  authentic  sample  described  below,  l6l-l620. 

Silver  Nitrate  Complex  of  Cyclooctatetraenyl  Phenyl  Ketone.  - 
To  a hot  solution  of  I.60  g.  of  HI  in  10  ml.  of  absolute  ethanol  was  added 
1.51  g.  of  powdered  silver  nitrate.  The  solution  was  heated  for  15  minutes, 
filtered,  and  cooled  In  an  Ice  bath.  An  oil  separated  which  solidified  on 
scratching,  yielding  2.62  g.  (90jt)  of  the  silver  nitrate  complex  of  HI  as 
pale  yellow  needles,  m.p.  120-122*  (dec.).  One  recrystalllzatlon  from  absolute 
ethanol  raised  the  m.p.  to  121.4-122.0*  (dec.) 

Anal.  Calcd.  for  CiSHx*0 . AgNO^ : C,  47.63;  H,  3.20;  Ag,  28.54. 

Found:  C,  47.68;  H,  3.28;  Ag,  28.19. 

The  ketone  III  was  regenerated  by  adding  10  ml.  of  concentrated 
aanonium  hydroxide  with  stirring  to  I.52  g.  of  the  complex  suspended  in  30  ml. 
of  water.  The  mixture  was  extracted  vith  ether,  the  ether  extracts  were  dried 

over  magnesium  sulfate,  and  the  ether  was  removed.  Short -path  distillation  of 

25  25 

the  residue  at  0.1  on.  yielded  0.62  g.  of  analytically  pure  III,  1.6lo4,  d^  1.095* 

The  2,4-Dlnltrophenylhydratone  of  Cyclooctatetraenyl  Phenyl  Ketone 
was  prepared  by  adding  2,4-dlnltrophenylhydratlne  reagent  ^ to  III  dissolved 
in  ethanol.  The  crude  derivative  was  recrystalliaed  from  1:1  ethanol -ethyl 
acetate,  yielding  the  red  2,4-dlnltrophenylhydrasone  of  III,  m.p.  178.7-179.8*. 

Anal.  Calcd.  for  CaxH1eN404:  C,  64.97;  H,  4.l6;  H,  14.M3. 

Fouml:  C,  65. 11;  H,  4.32;  N,  14.53. 


-11- 


1-Cyclooctenyl  Phenyl  Ketone  (xv)  To  a stirred  solution  of 

1 -cyclcoctenyllithium  prepared  from  5. 00  g.  of  1-bromocyclooctene  and  0.56 

g.  of  lithium  wire  in  50  ml.  of  dry  ether  was  added  2.68  g.  of  benscnitrile  in  10 

ml.  of  ether  oyer  a period  of  20  minutes.  The  red  mixture  was  stirred  for  10 

minutes  after  addition  was  complete  and  poured  onto  ice.  The  ether  layer  was 

extracted  rapidly  with  four  25 -ml.  portions  of  5^  hydrochloric  acid.  The 

extracts  were  heated  on  a steam  bath  for  4o  minutes,  cooled,  and  extracted 

with  ether.  The  ether  extracts  were  dried  over  sodium  sulfate,  and  the  residue 

9 

left  after  removal  of  the  ether  was  distilled  through  a semi -micro  column, 
yielding  4.18  g.  (7510  of  1-cyclooctenyl  phenyl  ketone  (IV)  as  a faintly  yellow 
oil,  b.p.  9^°  (0.06  mm.),  n^  I.5620-I.963I.  The  mid-fractions  had  n^  I.5630. 

Anal.  Calcd.  for  C1SH!»0:  C,  84.07;  H,  8.47.  Found: 

C,  84.11;  H,  8.55. 

I * 

The  2,4-Dinitrophenylhydraxone  of  1-Cyclooctenyl  Phenyl  Ketone 
was  recrystallised  from  ethanol -ethyl  acetate  (including  Darco  treatment) 
and  melted  at  l6l. 0-162.3°. 

Anal.  Calcd.  for  CaiHaa^O* : C,  63.96;  H,  5*62;  N,  14.21. 

Found:  C,  63. 90;  H,  5.67;  N,  14.18. 

Cyclooctatetraenylphenylcarblnol  (v).  - To  a stirred  suspension 
of  0.20  g.  of  lithium  aluminum  hydride  in  20  ml.  of  dry  ether  was  added  a solu- 
tion of  2.00  g.  of  cyclooctatetraenyl  phenyl  ketone  (III)  in  10  ml.  of  ether 
over  a period  of  15  minutes . The  mixture  was  stirred  and  heated  under  reflux 
for  1 hour  and  then  was  hydrolysed  with  water  and  3;^  hydrochloric  acid.  The 
aqueous  layer  was  extracted  once  with  ether,  and  after  drying  over  magnesium 
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sulfate,  the  solvent  vu  removed  from  the  combined  ether  solutions.  Short - 
path  distillation  of  the  residue  with  a heating  block  temperature  of  110-120* 

(0.1  am.)  yielded  1.8o  g.  (89l0  of  cyclooctatetraenylphenylcarbinol  (v)  as  a 
viscous  yellow  oil,  njp  1.5982. 

Anal.  Calcd.  for  CiSH140s  C,  85.67;  H,  6.71.  Found:  C, 

85.76;  H,  6.70. 

Hydrogenation  of  V in  the  presence  of  palladium  on  Nor It  under 
the  conditions  described  above  for  HI  resulted  in  the  absorption  of  98.5 f 

n 

of  5 molar  equivalents  of  hydrogen  and  the  formation  of  benzylcyclooctane, 
identified  by  comparison  of  its  infrared  spectrum  with  the  spectrum  of  an 
authentic  sample.*’0 

Reaction  of  IH  With  Phenylmagnesium  Bromide.  - To  a stirred 
refluxing  solution  of  phenylmagnesium  bromide  prepared  from  5*97  g.  of 
bromobensene  and  0.6l  g.  of  magnesium  in  50  ml.  of  ether  was  added  4.86  g. 
of  III  in  25  ml.  of  ether  over  a period  of  20  minutes.  A solid  formed  in 
the  reaction  mixture  during  the  addition.  Stirring  and  heating  were  continued 
for  1 hour  and  the  mixture  was  then  hydrolysed  by  the  addition  of  excess  saturated 
ammonium  chloride  solution.  The  aqueous  layer  was  extracted  once  with  ether, 
and  the  combined  ether  solutions  were  dried  over  magnesium  sulfate  and  con- 
centrated. Two  crops  of  crude  l,9-diphenylnona-2,4,6,8-tetraene-l-one  (Vi), 
totalling  1.25  g.  (2C$),  were  obtained.  Rec ry stall 1 eat Ion  from  ethanol  yielded 
VI  as  yellow  needles,  m.p.  125.0-126.2*,  which  was  undepressed  on  admixture  with 
an  authentic  sample,  described  below.  This  unsaturated  ketone  was  quite  sensi- 
tive to  atmospheric  oxygen. 

Anal.  Calcd.  for  C*iHxe0:  C,  88. 08;  H,  6.35.  Found:  C,  88.08; 

H,  6.42. 
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The  2,4-Dinitrophenylhydragone  of  VI  was  prepared  by  dissolving 
50  mg.  of  the  ketone  and  35  mg«  of  2,4-dinitrophenylhydrarlne  In  5 ml.  of 
boiling  ethanol  and  adding  a drop  of  concentrated  hydrochloric  acid.  The 
solid  obtained  by  beating  for  5 minutes  followed  by  cooling  vas  recrystallised 
three  times  freo  nltromethane,  yielding  18  mg.  of  the  dark  red  2,4-dlnltrophenyl- 
h yd rat one,  m.p.  215.5-216.0*,  which  vas  undepressed  on  admixture  with  an 
authentic  sample,  described  below. 

Anal.  Calcd.  for  Ce7HaaH*04:  C,  69.50;  H,  4.75;  H,  12.00. 

Found:  C,  69.17;  H,  4.72;  N,  12.21. 

An  authentic  sample  of  VI  was  obtained  by  dissolving  2.00  g. 
of  7-phenylhepta-2,4,6-trlenal  (IX)^  and  1.92  g.  of  acetophenone  In  a mixture 
of  100  ml.  of  ethanol  and  15  ml.  of  benzene  and  adding  5 ml.  of  aqueous 

sodium  hydroxide  solution.  After  the  mixture  stood  overnight,  5.0  g.  of 
a yellow-orange  solid,  m.p.  121-125*  had  precipitated.  Recrystalllsatlon 
from  ethanol  yielded  VI  as  golden-yellow  needles,  m.p.  12*)-1269. 

The  2,4-dinltrophenylhydrazone  of  the  authentic  sample  of  VI 

vas  prepared  as  described  above  and  melted  at  215. 5-216.5° . An  attempt 

to  prepsure  the  phenylhydraxone  from  the  ketone  by  the  procedure  described  by 

6 

Straus  was  unsuccessful. 

1 , 9 -D lphsnylnonan -1  -one  (VIl).  - The  ketone  VI  (199  mg.)  vas 
hydrogenated  in  30  ml.  of  methanol  in  the  presence  of  80  mg.  of  1^  palladium 
on  calcium  carbonate.  After  0.5  hour,  4 molar  equivalents  of  hydrogen  had 
been  taken  up  and  the  rate  of  absorption  had  greatly  decreased.  The  reaction 
vas  Interrupted,  the  catalyst  separated,  and  the  solvent  removed.  Two  short- 


-14- 


path  dirt  Illations  of  the  residue  yielded  1,9-dlphenylnonan-l-one  (vil)  as  an 

25 

almost  colorless  oil,  1.5426. 

Anal,  Calcd.  for  Cail^eO:  C,  85.69/  H,  8.90.  Found: 

C,  85.76/  H,  9-17. 

The  2,4-Dinitrophenylhydraxona  of  VII  was  prepared  with  2,4- 
dinitrcphenylhydraxine  and  a drop  of  concentrated  hydrochloric  acid  in  ethanol. 
Since  It  was  not  easily  purified  toy  recrystallltation,  the  crude  derivative 
(87  mg.)  was  dissolved  In  2 ml.  of  1:1  toensene -ligroin  and  placed  on  a 25  x 1.8- 
cm.  column  of  1:1  silicic  acid -Supe reel  which  had  been  washed  with  ether  followed 
toy  llgroln.  Development  of  the  chromatogram  with  45  ml.  of  1:1  toensene- 
ligroin  gave  a 5-mm.  top  hand  of  2,4-dinitrophenylhydra*ine,  a 15-mm.  orange 
middle  band,  and  a 100-mm.  diffuse  orange  lower  toanl.  The  material  obtained 
by  elution  of  the  lower  band  with  ei  her  was  recrystallixed  three  times  from 
ethanol -ethyl  acetate  and  yielded  24  mg.  of  the  2,4-dlnltrcphenylhydraxcne  of 
1,9-diphenylnonan-l-one,  m.p.  114.3-115.1°. 

Anal.  Calcd.  for  CarHaoKaO*:  C,  68.32/  H,  6.37/  N,  11. 80. 

Found:  C,  68.36;  H,  6.25;  N,  11.68. 

Recrystallltation  from  ethanol -ethyl  acetate  of  the  material 
eluted  from  the  middle  band  of  the  chromatogram  with  ether  gave  a very  small 
amount  of  an  orange  solid,  m.p.  243-245°  (presumably  a 2,4-dlnltrophenyl- 
hydrasone)  which  was  not  Investigated  further. 

2-Phenylcyclooctyl  ftienyl  Ketone  (Vlll).  - To  a stirred  reflux- 
ing solution  of  phenyl magnesium  bromide  prepared  from  6.21  g.  of  bramobensene 
and  0.95  g.  of  magnesium  In  40  ml.  of  ether  was  added  7.50  g.  of  1-cyclooctenyl 
phenyl  ketone  (IV)  In  4o  ml.  of  ether  ever  a period  of  1 hour.  The  mixture, 
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containing  a shite  solid,  was  stirred  and  bsatsd  for  0.5  hour,  and  than  enough 
saturated  aanonlun  chloride  solution  vas  added  to  precipitate  the  nagaeslun 
salts.  The  ether  solution  was  decanted  and  the  residue  sea  sashed  slth  ether. 
Subliaation  at  0.1  ■*.  of  the  residue  left  after  reaoral  of  the  ether  yielded 
8.10  g.  (T9i)  of  2-phenyleyclooetyl  phenyl  ketone  (VIII)  which  formed  long 
colorless  needles,  a.p.  156.A-157.8*,  on  recrystallination  from  ethanol. 

Anal.  Calcd.  for  CaiHseO:  C,  86.26*  H,  8.27.  Found: 

C,  85.95*  H,  8.25. 

The  Infrared  spectrum  of  VIII  indicated  clearly  the  presence  of 
a carbonyl  group  (band  at  5.98/0,  but  the  ketone  did  not  farm  a 2,b- 
dlnltrophenylhydrasone  or  semicaxhaaone  under  the  u axial  conditions. 
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